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PURPOSE: To provide a CMOS camera the size and the 
cost of which are reduced. CONSTITUTION: The CMOS 
camera is provided with a wiring board 21 to which an 3^ 
image picl<up opening section 22 is formed, a lens unit 3 
that is provided in the one side of the wiring board and 
has a lens 2 placed opposite to the image pickup opening 
section, an image pickup semiconductor 4 that is placed 
opposite to the image pickup opening section on the 
other side of the wiring board and flip-chip-connected to 
a connection section of the wiring board, and an image 
processing senriiconductor 9 that is flip-chip-connected 

to other connection section on the other side of the wiring board and processes an image signal from the imai 
pickup semiconductor. 
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CMOS 3joiiEtsi isstsi xiaiMsie sesife s assi aiE^iaxife. #4fs 3H?^(^^)7^ a^a uh 
d?ie(2i). 01 Hiifi!3is2) aaoii axiaa. #fefs 3«?¥oii msfuHsia ai5(2)g sfe as sum 
(3). HHa3ie2i EtBoiiAi gag 3H=?i?oii cHsqisiga. mia^issi a^^oii gas a^s §^6^§ & 

El SIfe Bl g ehESai (9) g =?U| SQ . 



shE«i. CMOS ^^D||^^. tJHdJie. gas 3^. ifstg etEJiii. 



£ IS S B@2| aAjOII 1011 aOlAi CMOS ?|0I1£1 A|il2| Wtl! 3ll§fE0U.. 

E 2fe tfAIOtI 121 CMOS 3|-D||2h2| L^E^y! JflSfEOIfl. 

E 3S S ttS2| ^AIWI 221 UEJtS 7HS{E0|3. 

E 4fe e ifS2| felAIOII 321 UEiyi 7||§t£0|IH. 

£ sfe s stasi ^Aioa 421 uEta aas. (a)fe sxiis^ei ?a« ueia ms.. (w^ (a)2i 

OS lElJUfS! ¥S2| ^ai£0|3. 
E 6S S^S2| SiAIOII S21 UEia JHSfEOIOI. 

E 7S S aS2| ^AIOII 621 ?a» UEItS JHStEOU. 
£ 8g S ^g£| ^AiOII 7^ ?a« UfEiyi 7H§f£0|D). 
E 9fe S 1J92I ^AIOII 921 UEfSd! JIISfEOU. 
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£ 10S s ttgsi UMm iO£| =^^s yety! 7i|gfE0|o), 

S lis S SAIOII 1121 ^^S UEttS JIISfEOU. 

E izfe s msi MMm 1221 tiEiai JHsfEoim. 
E 13S s gfS2i gAioii 1321 ^ae UEta jhsteou. 
E i4fe s aaei SAioii 1421 uEmi jvms.om. 

£ 15fe S aasl AIOII 1S2I UEJbS 3H§f£0|3. 

£ i6g s afS2i aAidi 1621 :?ag uEjyi PHsfEoim. 

E nS g ttS21 aAlOII 1721 UElkB PI|BfE0I3. 

E IBS S tfS2| MAIOtI 1821 LIEty! (a)fe SXilSjol UEftl! .7||§fE. (Wfe (a) 

21 OS SejAfa ¥SS| acHEOIQI. 

E i9fe s *s2i a/ioii 1921 UEUJi Ca)fe iiyg 2^321 ?g» uHja 
?iis{E. (b)fe mmMS mmmsi <as¥2i ^e^is ^ciieou. 

£ 20S sai2i CMOS 9^Dm ^ii2i ueiu ^iisfEoia. 

* EQSI ?2^S0|| CHgf *S2| igg * 

3: ^UM 
g BiEiil! 5: gajAl* BHa^ia 

: DiqHE 8: gajEI 

ejEzll 20: CMOS 3lDlia 

21: Qnm afe llHi!:'ia 22. 40: tfefS 7H?¥ 

26: 27. 28 gJIS^OH) 

30. 31. 35 . 3B. 39 . 43 -45: SSa SW4=XI 
32: Olgra E34-XI 
34 . 38. 42: 2f010|SE 3^ 

46: Has 47: 83^ 



g SfSS. ajE«l&«. ^51 CMOS ?(01|Bf ?aotfe g(E«IS^!011 aoicf. 

scHEfg*om sqas^3| ssi suia sxioiife. 4>yg yEi^w as ??ms« ssfAia gEHsi cmos n 
Dlias gejte SE^^llSxioii BW1EI3. q?U. cmos ?|aiisioi|/d gois «6fi!2» xisimfe sife>s|E|g 
tfE«i£i. mm^m mmti n^s HAisife q^^saioisxi g»2i saoii 2isii. cmos jidhei Aiinoi 

£ 20S. Sai2| CMOS JKHIEt A|i:a2| JH^f ^Sg UEftU SOICf. 

01 E0O1I aoj.M. IS CMOS SIDIIBfSAi. g!S(2)M Sfe 3^ »UM(3)2f. 915(2)011 C||SHIIXia 

y£»i(4)s ?aaoi aa. 

5te CMOS SfOIIEKDfi XiXISlte SAiai. #yg yESI(4)St2| 2t0|01 a^(6}a 71X4 styijs» ? 
gSlAlfi UHa7|nK5)SS, lEIOIDIHS ^^EIOI SOia. 7S 5aiEl(B)# ?]M M^MM 

7is3> g^a DiqaH. 9fe DiqaE(7)oii assioi. yEAii(4)si?q2i mfef^is* xiasffe « 
asiEis BfEisii, 10S xiBia siaasg HS8PI ?i£f ntieai mm sssfs ssa sue. ns siy 
g H/isffe qigaioiaxioip. 



@a|21 glExllSxjfe 0I&131 aoj ?aE|Oi a2l7l mSOII. cmos ?1D||5[ A|ig|£l A10I571 33. 

E teoiacia sffe gxiiaol aaa. 

s ass. 012) as sflia« siiaspi oi^oig oiqaEoii assioi °is ^^►xiais y 
E«ii CMOS ?iiiiia2t giaisimfe aoii 2i«ii. ±mst xisii^mms ees? BExusxig xiigstfe a» 
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s »goii aft efExflsxife. gsa Hna.7ie. oi uHa^iesi asoii asigs. »ag 

?i»2i a^^oii Bas a^s #fe(g steai. gi n&'^m^ ^m\A as a^¥oii eaa a^aa. 
ffys BlEiy|S¥Eie) Sfsfiisi *ie)s(te s^&^x^^^s gtssii ^bisio). cmos 3iDi|Ef Aiiii ?asf 

s wsoii aa yExiissite. set. na^^m^ii eis«i. #^}s 3h?¥oii gaa ssoie 2B2| axt^a 
2t Ef»¥oii flxia uaa^iasi g^¥* ate S¥» oi a¥2i jii?¥oii .7^a^s axf 

¥21 a^¥oii Btsaia sua a^sa. e«¥2i a^¥oii aas^eig laa a 
^ff aoia. 



assist afef«5)g sjEsisi m\o\ aaa ■j'Xioii sisii a 

s gfsoii gfEisdsxite. sff. s&'s assiiifij stsfsiEis gjEsisi uita^ia a^¥si laa a 
^01. ffsfs efEaisf sta^eis Bisai £te 8iia3iB2i a^¥oii asia «?is^3t. oisa Ea'^'X| 
oil mwia Esa axu tisi ajoiia aom. 

^ ft*soii ae atEsias^ite. ss. »sfs 7H?¥7f s^a uiia:?is. oi uiiit^ieoi gj^oii axiEia. 
sag .^ii?¥oii qsuiixia ai5« ate as sum. uiia:>iEt£i Efgoii/M #£fg pii?¥oii ciismisig 
3. a^¥oii «aa a^a sag ejesi. s! «&>g shEsioii ^sjga. uiia:'iS3i as 

a^¥oi! aoioiSE a^a m^f^eis sfEsi« ?Himoi. cues ?foiiej Ai^is ?as(E^ a aoia. 

S SfSOII 3S Bf££*IIS«lte. 9E&, UHa^lSS. ga|/|g HHa^lSg otQMEOll aa93. Dfcia 

Ewite m^J^sis &B^i2i ^si,asoii assf sjs§ HAishfe qigaioisxiyj asia aoia. 
s ssoii a» efEais«ite. seb. uiia7issi eibmi. 3h?¥oii asa ^oie 2321 ejsf¥2f. 
at Bxf¥oii a«a BiiaJiesi g^¥» ate S¥» assu. 01 g¥2i «sg 3h?¥oii jws 
¥21 a^¥oii «6fg yE«ii las a^su. as 9si¥2i a^¥oii sfaaas ^Esim stoiois 
E a^s aoia. 



. sEs. IBS) a^3t 2J0I0I SE a^¥7K A1S as aaa g;^i4=xioii 

s wsoii aa aExiissite. sef. aag aEsia Hiid.7is a^¥2i laa a^oi. s^^g gtsai 
sEte uiia7iS2i a^¥oii asia s^ia^ju. oigfs Ea^f-?:!!)!! uwia es^ gj?;f« v^n asiixu. 
sfoioisE g^¥te. Eg&H axw ?ite aaa sxi4=xioii sjsii gxia aoia. 

g BSOll as? &E^lS«te. 261. ISJAIS UH£!7ieoi| Sstaa. ff&>g2| ?H?¥2f. 01 JH¥¥01I a 

agoi gaiAig Biia?ie!3i2i aioioii saa §¥21. 01 s¥ lh¥oii axia a^¥S ate "Hd^ie. 01 
mid?iB2i gaiAiM Biid^ie s«ta2i giqaoii ^xiaa. 3ii?¥oii qisfiiiissia ass ate as su 
E. BBa^iesi s¥ iji¥oiiAi 3H?¥oii qifHHsisia. a^¥oii §aa a^a #as efEsi a 
w aH6t3ie«i 3SfEU. gaiAig BHd7ie2i a^¥a aoioigE a^a sja*i5ig besis 
?uisfoi. CMOS 3fDiiBj Aiing ?a8iE^ a aoia. 



s gfsoii as essaissite. see. sfas^ag assui besiisi ssfaon ustaa. uiid^ie 
HI gi- q^oii 9ixi6(£^ a aoia. 

s ttsoii aef ys^iissife. SB. »ag sesisi sua a^¥2t sia^ieig ysaisi sfoioisE 
a^i^ijK 2^2} Ais as laa sxi4=xis s;^ia aoia. 

s tfsoii a& yE^iis«fe. Ee. #ag ?ii?¥t aae gaiAis mid^ia, 01 iBiAn midJiSHi 
aaai assia. #ag :?ir¥oii aisjBiisia asi ate a2= sue. gaiAi* uHd'ia2i agoiiAi 
ffas 3H?¥oii cHtfBHj^iEu. i^iAiB Biia?i»2i a^¥oii gas a^a #a§ sej^i as sag ef 
EM asfga. gsiAig uiia3ia2i as a^¥oii aoiosE a^a stas^eis bjesmis ?ais a 
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oia. 

s wsoii gfg} H}£«g^ife. sef. »fetg asEssiisi gas g^^sf »fe>iyeis asaisi s»oioise 

a^¥i A)s CIS aaa sxi=^^xis sxis aom. 

oia. 

s gfsoii SB ehEi^is^ite. EES. ^'5 sM^jf aa¥XH# gaiAig m&mst aaoii aaa 
aoicf. 

s tfsoii 3& sExflsxife. sff. lai/jM «Ha3iS2i E^aoll/i|. ais sueei ag^oii otssife m 
m\ mas a munsis ysais ea^xHi aoia. 

^i^ss a^e 3iom. 

s afsoii atf g}E«i3i5ife. ssf. gajAig mia^ieoii aaa «as 3ii?¥2i m^aoii aaa 

■ flsie aoia. 

S SSOii ySisilSSSIfc. SES, gaiAlM B||a?IBS| uild§ 3H?¥S SSH SgAI?). Biidoil 

«6ts efExiis iJM a^sf aoia. 

mas asaiM a^8fe sAioii. aiidsi aB¥oii gaa bjis axis aom. 



(felAlOII) 

aAiai 1: 

oIpK S gS£| 4!A|0I| 11 £3011 5>I8K)| aSS^q. 

E ie, 1011 9L0iM CMOS 3Ka|et A|>ii!el UEKd! 3||s*E. E 2te CMOS ?f01|S»S| y 

E»y! JBsfEOiq. 

OlS EBOII 20S tf AlOII 121 ?Ffi¥§ =?a8fe CMOS 3fD|15tSA|. E 2011 3312| U 

qma aa. ^. 21s gaiAia aiiaw(5)ei ?ioii axis ext¥» afe Hiia^ie. 2Zfe Bst¥B 
i)iia?ia(2i)oii Mns mas n^^. as 9xi¥» afe Hiia^iBsi gaoii a^ia ai^ ^umsai. » 
as :iH?¥(22)2i asaoii m^(2)m afea. 23e as «ueg E(si¥g miiS^iew 
0011 3Stt imsi ?isigs H. Z4fe stas ?ii?¥oii a^iafe ^^o^£! 31^ §eju 39m as sei g 
£i BEisAi. 9Xf¥i ate uHa^ieai gBoii mmm sish asfgoi aa. 26s esf¥M at Hua 
7ie2i simw «ys 3h?¥(22)oii aagoi a*ia B¥sai. ^aoii 2921 B»t¥.7f saga, zt^si 
9xi¥oii aiia^issi a^¥(DiEAi)7f tfxigoi aa. 

4fe #5fg 7ii?¥oii a55i¥oii urn gas aEiaisAi. «7ia^(aH)(27)g y\n asisi esi 

^21 a^¥oii laa a^goi aq. 

9te E?=?t¥» aSte U|ia?ie2) S¥ UI^OIlAi 2SOT2) BSJ^OII a7c|£13. SyS 5«E«I(4)£¥E12| S1fe> 

d^i *iBisi-te «&*sias gtEsisAi. s.7ig^(28)s ?m aasi b*1¥oii a^¥oii eaa a^aoi 
aq. oittii. a,7ig^(27. 28)s Bt\m at mid^issi eieaii a^sj oik ei^oii a^istoiE aq. 
29fe e»m «fe Hiia.7ie(2i)a( «a!Ai» i)Hd?is(5)3isi s?is! is s!^q(8)g laiAi 
e H|ld3l&K5)3j g^a niqeE. log otqaEoii asaoi. sfaxieis afEi3|(9).S¥q2| sjadSl 
Mgspi ¥ie Diiaa s« s§f8fe a^g sue. ng shaa HAimfe qd!iiaioissioiq. »a*iEi 

S aE36ll# SSSJte CMOS ?lDl|2K20)a DtqaE ^2) SSS Sqe(IO) gj qi«EI|0|§*l(n) S2| 

5S01I 2isH CMOS nmst Aiirsoii =?agxia. sta^as ehE^i(9)3f chos ^mstsi asisfsaa:'! 
oil. oiqeE(7)?f ^:iag3. aiME xias 4= aq. . 



tf/lOll 2: 

qgoii. s ttS2i 4'A|oi| 21 EBOII 5718101 tfseq. 

s 3s. aAioti 221 qqa JiiafEoict. 01 Egoii aoiAi. e Z2J sa EEte sHs ¥ttoiite m 

¥21 Md ass ^sfSQ. 

E 221 qg as. aas &zn\w2i tiaMsis g?E«i(9)2i 2{2j2) tag a^¥« aaa sxi4=?:i 
s sxisiot. gas g^¥2) dsia2i 8fi}3[ g^¥2i aE2i aag ess aoiq. ^. e aoii aoi 
■ Ai. 30S mas aEAii(4)2f laa fi?ia^(27)2i ^a¥ a 2ta=<;iBis yExii(9)# saa 
a^ste §7ia^(28)2i ?a¥oii sasioi. saa a^¥» gxisife aaa s?;i*?;isai. nm sa 
oii^Ai 4=xi. aas 4»xi SOI Afgaq. S7ia^ 2721 ?a¥ g?ia^ 2021 ^a¥« swi^ * 
xife. sa^^sste 1 s^2i 4=xi7i Afsgxia. g^oii nistAi atajoi Ais qs aaa s:^i4xis g 
xia a^E aq. omii. »as aEiiii(4)2f stasias e?E«ii(9)2i Aioife 4x1s asfgxi sfeq. ai 
a2i sfEwm ^aa sens, ^fe 31011 eisn. ais2| aaoii 2ig> s^oi ad. mm^si s^&n7\ 01 
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^0|X|7| ttllSOICI. 



UMCn 3: 

agoii. g gfS2i tf Aloii 3a sgoii =7\m gsea. 

£ 4fe 321 UEjy 3l|S{S0|a. 01 SESOII no\M. E 331 gg! SEfe Sllg YSOIIfe ggl 

Yfig go) flss ^ss^aQ. 

E 331 CIS §s. a^fs et£x)i(4)2i m^nBis besi(9)212i /ioioiie asa sxi^xii sasu, 
iLst& sold. 

E 4011 SJOt/M. 31S tf4fg efESI(4)2f ti^MSlS ^£^1(9)2) AfOIOII 9993. gfXH asfsffe 

a SXI^XIom. 4=X|gAlfe. MMm 221 DISfjroe. OK^AI =f=X|. gEIS gOI A^SE|2. IfifS 

BE3ill(4)2t S^fe^x^^|S ef£Sl(9)0||A| AIS qS 4XPI AfgSlfe S^E 

e}Eai(4)21 m^f^eig aE^|(9)21 Alois 3818^. gX| A(015. OI|E|0|:'1 ^CHSIO). 3^11^° 

s asef gxi3t :?i§8w sioi. 3i tii^si sas a^^si iisiaoi 9s&siJ\ msow. @m msi 
0123 ifs ?aoi jiHgEiJii aq. 



aAlOII 4: 

qgoii, s atgsi aAioB 4g eboii e^isfoi asea. 

E sfe. aAioii 421 UEia ass. (a)fe sai^a ?at ueia n^z. (wt (a)2i os 

& ¥S2| »aiE01C1. oil ESOII SiOIAI. E 331 #8! SEfe HIS ^gOllfe ga M0| SSS « 

E 331 Qs §g. s^fg etEsi(4)« IDS a^sfb g7!a^(27) s! staxisis B!E3i(9)i eaa 
a^sife S7ig^(28)oi o\%y& zs^nm uwia ess eixti ssii a^g aAisi soict. 

E SaOll "lOlAI. 32fe S.:'IS^(27. 2B)°| HH Si ¥B¥0|| ;i3|ga 0\m& ES^XIOiq. 0| ^7i\§ ,7( 

2+ i3is^(27. 28)21 Bxn ate «ii<3:'ie(2i)3tte sia a^Eixi gfa. o\m es^xio 

2)21 ESS gJXH .71361 S^SIJII SQ- 

E 5bte. E Sa2| OS ^S. ^ S7IS^(27)31 SXIS Sfe BBa7IS(21)3»2| S»a|8h 

01 7i|gfs!os ^e^Lfl aoiq. 

E SbOII HOIAI. 21ate BXf# Kfe UHa7|iLK21)2| S^^. 32ate 0|gia Ea4'X|(32)21 ESS aX(0| 
CI. ESa SJXK32a)te Sai «3| ItHSOII, 33121 iHl S310I1 2|S|| a^^(21a)212| g?!^ g^OI 

oiaa Eg4-xite sxi». issi seoiiai gstso. sa*oiife gas a^¥2i se aaxiis aa. 



r sua !?SOI|fe ggl 

E 221 qs §s. t[mis\s aE«i» laa a^°£ mxi sf3. «ag ^Esiioti 3SfsK)) ests a 
fe aiii!7ie3i2j a^s 2foioiss a aoiq. ^. e boii awAi. 33s affefg eiE^)i(4)2i m 

tim\S yE«l(9)« 3S1Stfe 83^ 4x1. 34fe «aXieiS efExil(9)2t BxH ate BHa:?IE!(21)2| 
a^¥(D|EAn» S^Slte 2tOi01gE a^oiq. 

g aA|0||21 aol. 2P1I2I glESl a« 3S(o|0t iSj ?5g S13. figia olte g^Ollfe. S&t. 

St^(ai ¥lit|8|te SfEJill a. S felAlOIIOIlAlte StaWBIS S»ESI(9)«. £231 ao|. ?li^lSlte & 

E«i a. s ^AioiioiiAite yE«i(4)aq ssis Ahoiss sjfe aoi s4=5aoi gxia. si^oii 91 

*IS1te S1&*3E|EIS BhE3i||(9)t 210|01gE S^Sffe 31011 S13H. om mm g?X| gtTII aq3 Site 

23171 aq. 



qgoii. s wgei ^Aioii em saoii 57imo| tfse?q. 



E 631 qg as. s&^s yE«i2i laa si msmis SE^isi sioiotgs a^s?» aefsto 
ate ufldd7iesi B^oii aaa sxi4-xia sasioi sxie goiq. ^. e voii °mM. sste e 
nm ate uaa?is(2i)2i s!?(2b)oii asa aaa sxi^^^xisai. S7ig^(27)oii 21a laa 
a fitoioisE a^¥(34)2t ffas &zmwsn m&mis &zmmm hssioi s^(2b) gaig sxi 
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tiAlOII 7: 

qgoii. s ^gs) aAioti 7# sgoii e?imo) asea. 

E Bs aAioii 121 UEfyi jh§{£oic[. g sgioii °io\M. e sa sEt ms ^soiife sa 
SOI aa« ^5stfi^ct. 

E 73f as as. sag Bfsaie) gaa a^^sj sta^iEis wExiie) sioichse a^¥« atat ais 
Qe aaa sxi=j=xis sxishE^ a gom. ^. e swi no\M. aes «4fs «fEai(4)2i gag 
¥S gxistte asa gxi^xioia. 

laa a^¥E stoioisE a^¥E. s7;i4=xisAife oii=ai ^x\^ aais 4=xpi- /fgsixiy. ssa 
a^¥Hi sufe. gjcHaoi =aios. .7i3iiga°s>M jwsisi aas oiadhxi# asAi^ife sgoi a 

.?El.7i mSOII. OIS} as ^aOI H?E|X| StOIOISE a^¥2| S3a gXI^'XIOll H18)| 7|31|S! S 



UAm 8: 

ctsoii. s aAioii 8011 affli ^sstcf. 

s a-Moiife. £ 8011 LfEjy! ?a goiiAi, S4^§ asaai(4)2f hri-s afe n«a7i»(zi)a2i «aa a^ 

¥• sxistfe aaa sxi-^xiob)* ssa axtg mxiis oi»ta ES4-;tis a aoia. 

oiaa ES4«xis-Mfe. MMGii 40IIAI sag} a4 sast a§. gas sshs aissjoi. e sboa ^B^ 

aoioisE g^Yoii maHAite. saa gjxfg mxasra axi igfs aaa sxi^xioii sisii gxi« 
s&a. 

oia as sjqg astfe aoii 2I8II. 2{2}2i g^¥oii 210IA1 daasi iraat a^¥2i acsi aa# & 



aAlOII 9: 

asoti. s tfS2i iJAioii 9« Egoii =7ittio\ assa. 

£ gfe aAlOII 921 qfag UEta 7HSt£0|q. 0| £S0|| aOiAI. E 331 Sa EEfe ¥S01ife Sgl 

¥SM ao) as* 4sats(a.. 

£ 33t as §s. maxiEig 9fEai» gaiAig uiia^isoii 3S!st3. aasi a^^siei aioh 210101 
S£ a^°£ SID). 210I01SE a^¥2t gjEsia g-Ai4=Ais gxie! goia. ^. 

E 9011 2iOfA|. gfe StyxialS elSaiSA). =i=X|(37)0l| SlSIl sgjAlg U||a:i|»(5)2J Oiaoil 3£[ 

gn. iaiAi« mta7ia(5)si a^¥(DiEAi)a°i aioh aoioisE a^?(3B)oii sjoii a^sra aa. 39 
si£fj^ieis yExii(9)2t EioidSE a^¥(38)i sxisife aaa gAi4>Aioia. oimi. aa« sxi»f> 
xi(39)fe ttfefs eiExiKi)"! =aa a^¥i sximb aasj sxi4-Ai(30)2ite as ^-xpi Aissa. 
0121 as =?a°s oife aoii 2)Bii. sag «iExii(4)fe 9si» 3fte a 71a (21) 011 jisfgsi. aysiEi 

g yE?ll(9)te laiAlM eiia7|a(5)« 3StSPl| Elfe S3f. 2f2{S B7II21 SUSSAj Etg 4 2171 HI 

soil, xiisggg i}Bisisi7i ^?-ixpii gs oisiffli. gfg, MSgs) eg m^^z JHgqss aAie 
213121 g/g°t8 E 9011 aaa sehs znnm eipi ibsoii. xngsi ^'gsi saoiiE Jioigfa. a 
s aAioiist aoi. «4fg «fE^ii(4)2f sisijgEis y£iai(9)g no\Mt. 3Ea*2i 

sfg. asg sss 271121 ysxii as n»^°s. ^mm mm. tim ssgss s a^otis. a 

e ^01 gfgOIOlE H1517II E|7| IHSOiq. 



aAlOll 10: 

asoii. s agsi aAioii log eboii 5>i8fot assa. 

£ 10S SIAIOII 1021 UEfU! 7l|5}E0|a. 01 EBOll 210IAI. £ 92t ggl SEfe SIIS ¥g01|fe ga 

¥sg «o) ass ^sfSQ. 

£ 9s» as as. siisi^eig a£jiii(9)g m^M9 Hiid7ia(5)2i sxtt afe Hiii!7ie(2i)°i jmmi 

gXlJSm. ES BSH gife Hlld 719(21)21 g¥(2B) m¥OII 9l5t|8(£^ S aoiq. 01 S2f. 5^81 

21 iq4=7f iligoi. as q iSSiB EHlf 4 sa- 



SAIOll 11: 

qgoil. s gig21 siAloii iig £0011 ETlSfoi aSefa. 
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H 11011 SlOiM. ■«£ gaiAlg H||d?ia(S)OI| gas sag 3H?¥. 3S gai/lg H||d7IS(S)2| goioii 

sxia ai5 mmm. ph?¥(40)2| ggfgoii 9ixistfe ai5{2)M afeo. Z4fe «ag 

(40) 011 5^2ia 31M SEiu a^nj ^is ssi S6ISAI. laiAiM mia7is(s)2i aaon a 

SfXIl (25)011 eiSH 33^5301 91Q. 

4fe laiAie uBfl3IB(5)°) emoii aag :>H?¥C40)oil mifotoi ^55193. S:'ia^(SH)(27)B >i*i 

gaiAiM BHij?inf(5)o| g^«(oiEAi)oii gBS 3^90) siQ. oi s:»is^(27)s m^M9 ma^m 
(5)2t #as a£>iii(4)2i oit aoii axistoE act. 

3fe #as e{EM(4)£¥Ei£i sfaiJM ^Eisife «a^eis sEaisAi. #a§ af£jsiioii aaa 4»xi 

(41) s astsEife «aa7ie(s)2i as ^^^(oiEADa sioidgE a^(42)oii sitsii a 



aAlOll 12: 

asoii. s assi aAioii 121 ee3oii e?i«o) gggm. 

£ i2fe aAioii 1221 ?as ugta ^iisfEoiq. 01 Egoii soiai. e i3f sEfe asa ¥goiite s 

a ¥S» M0( ass asfSQ- 

E ii3t q-s §g. fl&fg aEai(4)si sag a^¥(27)B aaa §xi*7:i(43)si qg ae3a sxi-^ 

XI (44) oil 21 8H SXlEf gOiq. 

s aAioiioiiAife. B}Eai(3)si aaa aa¥(27)« aeig S3q=4»xi(44)s §xib s^w q 
s aaa sxi4=xi(43)e gxispi mgoii. laa a^¥ si siomss. a^¥2i iisias saAiu ^ 
afe 0121011. SE2I asE gga aas s 4" siq.. 



aAlOII 13: 

qgoii. s gfgsi £jA|oii I3t Eaoii 55isfoi assq. 

E 13S 6!A|0|| 1321 :?sg qqyi 3i|srE0|q. oj EBOll aoiAl. e 122( sa SEb «as ¥goi|fc g 
81 ¥S5 asg iSSfsq. 

E iza qa as. sigsi aga« sraAi^pi ?i6ii. gxiisjoi sxii mi? sjfe aeia sxi4=xi(43) 

myoil. M?HAnigH 7|#0I| 2161 +X1 SXIl tfAlgl gOiq. =. E 13011 K01A1. ISfe 

JiAoii 21811 Mxia asa sxi=f=xioiq. 

aoi mfe aoii 21SII. gga gxi4=xK45)2i asss sfaAi?i. as.7(xi« s>aAia 4= aiq. 



aAidi 14: 

qgcHi, s Bg2| aAidi 148 Egoil snsm assfq. 

E 14fe ^AjOll 1421 qqyi JmEOiq. 01 ESOll ao|A|. E 1131 gg Efe SIIS ¥g0||fe g 

S! ¥S» §01 ^si asfSfq. 

E 1131 qs as. g!2 »qE{3)2i gaiAi* Biia?ie(5)oii2i as¥oii aaa(46)« aoiq. 
eae{4B)s. ?Ei. a¥Dife g2i s^e i^iaim BB(a7i»(5)3i sa xhss saaa.. sigs 

asfxijg Aitsioi gsqAia i)lia:7ie(5) a as «us(3)2i asjgq. 

om sfs eae(46)« asisfe goii sisii. gs su^(3)2i 3§¥£i as sag ess 4^ at 01 

21011. iiag efExii(4)2i laa a^¥2i :'ixb se* saAia 4 aq. 



Aldl 15: 

qgoii, g tfS2i flAioii 151 EBOll eTisioi assq. 

E 15fe aAlOll 1521 ?a« qqtH JHStEOiq. 01 EHOII 910\M. E 1421 ggj Efe 8Ha ¥SO||fe g 

a ¥2» »oi as» issfsq. 

E 1421 qs as. aaa(46)g msiaim mjmis)si ommM as sue(3)2i 3g¥oii oigsfe 
^sioii axia goiq. 

Ma©(48)s. «ag siEsi(4) gi siasiaig e!E«i(9)g gsiAiE^ asisia. uga «xi4=xi(43)£ 
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gxii mm «i2i 2ig aagsi ass/j ^ifestfe aoiq. 

^AIOII 16: 

asoii. s gfgsi siAioii IBS Eaoii e^isioi assta. 

E IBS aAIOII 16SI UEia J||§fEO|q. 

S tiAIOlite. £ 12011 UEtyi ?^01| aOlAI. ff«f§ tfSaa|(4)2| MBS ^^¥(27)1 SSS 

(44)011 21S1I gxitt (iii. aaa »xi=i=:)c!(44)7f «6fs Jii?¥{40)s a» gfxispi mm amm 
UEfa a°s. EAis ast aoi. g2ioiDis«|o| iai/i« aii6!:>ie(s)oii aaa «fefs :'ii?¥(40)2i 
LH^aa. 40as uEia xi4=eig #6f# efE3aic4)^os §=sk)i gaiAis uii*!3iE»(5)3t m 
s shEm(4)a2i ss a{£E^ e aoiQ. 

o|s* aoi sfte aai eisH. §ga gxi43q(44)2| #^ts 3ii?¥(40)S2| saigas axi& <f 



asoii. s BS2| aAidi 17S s.m\ s^istoj ag&a. 

E 17S tfAioii 17S1 MEfa :jasf£oia. s aAioiis aAioii leaj as nt^s.^. m^/tm m& 
.719(5)011 aaa s^fs 7h?¥(40)2| m^goii aaa »7i(47)« a^isia. isiai* Biid^iecsjsf « 
as yEai(4)2i mm sje^ s aoia. 



asoii. s ttssj aAjoii 188 saoti 5?i8K)i ^g&a. 

E 18S aAioii ia°) ?as LjEty! ass. (a)fe a^is^e! ?ag u^a 7ii^e. (a)2i os s 

eiiS ¥S2| ^ciiEoia. 

^ ^Aloilfe. E lidl UEhfcLi ?aoil aoiAI. saiAiM HHa7|B(5)ej Hiidoi £ iBboil UEJU! aai aoi. 

.7|nto£^E) .:i|It'¥(40)« KSIj §8901 2tte ^SSl ag Alge! a*2) gaiAlg Bl|ia7|&(5) 

4 M^s &Exii(4)2j uEia aojcf. 

E 18a S! E IBbOII aO)A|. Safe ISjAIM U|ia7IS(5) °g¥E1 7I|?¥(40)« SfSH SftgO) 2ife 

alia, sbfe sffefj^Bis e!Esi(9)2t2i g^^ojct. a}E«(4)fe. £ iBboii ^E^>s aat aoi. gpi 
s^(a5£)(27)g iiHa7iB(5)os¥e) seaol 2ife «Ha(Sa)o!i 9^93. a^fssiEis y 

Eai(9)fe SaOIOlSE a^(42)# 7)J!« gaiAja l)Ha7IS(5)2| QE a^¥(Sb)01| a^SQ. SES. §71 
a^(27)OI| B|g} #4Jg e?EaiC4)2| a^¥Sa Sia^iEIS ahEai(9)2| SJOIOISE a^¥(42)fe E IBbOII 

^m aoi. ass sxi4.xic42)oii sisii mns aoia. 

tfAIOII 19: 

asoil. B SfSei ^Ajoii 19« Egoii 57|8ioi as&Q. 

£ 19fe aAlOli 1921 qEtt!! gos. (a)^ ?H=?¥ ¥^21 LIEIU! (b)fe g 

ajAiM Biid7IB2i d!S¥2l UEjyi s}ai£Oiq. 



sajAi* uiia7ie(5)s. ngs) Eja Jiistsjos aemig e msa aoi. msioidie iiis(5i)2| 
aawi asffll(52)oi| 2ioH uildSSAlsi ga{(53)0| gsfg :?3£S aoj sq. 01 gaiAlg oiia^lEKS) 

g. E i9boii Liqyi aoi, d9¥si us y^7|ji aasife l2 ¥S2| sbioidie nis(5i)s» asfsi 

(52)« 5!gE! SaSS SITIoJfe 3!0II S|8H. EAlS 331 gfS SmMM UHa7ie(S)2S¥E| l)Ha(52)0| 

sssm. aasi aB¥oii seioioie xhssi gaa g7r(so)7j a*is ?57f gofsa. oi ?goii 21 
8H. aaa sxi^-xi (43)011 216} gxiAioii. aas S7i(50)3i ass^ 7ifet5K)i. i7i2i saw 

4= 2ife 3!0|q. 



g ttsoii as B>Ejsiis«fe. :'ii?¥7i aaa Biia7is. 01 miiy7i92i aaoii unsrn. mtis 
7ii?¥oii aiumis^ia m?sm afe ais sus. uiia7ie2i qgoiiAi «ag7ii?¥oii ciiifmi^iga. Hiia 
7ia2i aiS5¥oii laa a^a ^esi. a uiia7is2i qaoiiAi qg a^¥oii saa a^aa. 
#ag a'E3iiis¥Ei2i sfa6is» sgasffe siaxiEis yEsis ?b|8K)i. cmos ?tniia ai^hs 
a°e. CMOS ?taii5f2f a*j*ieig g}£*fli fflj^iasia 2i7i msoti. sflsi 19a a^s Jias 
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sat ■^iiQ. 

s v&m Bh£ais*ite. sEgf. mii3:'issi Efsoii. 7ii=?^ aasife ^ois 2921 sxt^ 
st¥2i g^^oii #fetg BfBaii gag g^sfoi. as axt^si g^^oii siifxiBis &sim§ gas 

a^S 3!0|3| HHSOII. CMOS ?ID||B»« sa!Esj3)| g^if 4. gjoi. §3t| gs|sA| igSfSfe ao| SO|sa 

m. 



s saoii efssisxite. sa. shBais* «^>55i2is efEsisi BH!g:'is a^^si gag g 
oil mxiia gxn Jixi asisa sia^i mgon, ojj,o| g^oii sie ^hs aas 

oil 2101 Al 3512^ Qi^g SMgh *f 4 oiQ. 

s wsoii as gfsxiisxife. £g}. s^fg ;iRi?5t saa HHa:'ie. oi uiia?is2i aswi axNit. 
Mfefg :in,?^oii aawi^a asa afe as aiiajiesi etaoiiAi sas :3H?¥oii mmmm 
3, uii<37ie2i a^^oii sea a^s sfsisii. a #as msMm asfsia. mia:jiB2i qg 
g^i?oii «oio)gE a^s s(^si2ig tfEsig THitsfot, CMOS 3mst Miimm ?as ^lopi uhsoii. 

EfESI H AfOISl 3fteSf5|| E|fe 0|£|OI|. gX| AJ0|5S!K)||a)0|7J ^qiE|0), a^¥2| tlS| 

sii, IBS s! 2ioioigH a^¥2t «ag h?£^i. st&'xieig B!-£xiii gxjoia?! msoii. sfoi 
oisE g^^si 2^o|o|7^ ss son eisii iiEixi. ei^ £)oioi gsf amei^ saiss mm 4 act. 

S BfSoii ys^isxife. sy. gajAig unfl:;ieoii ssfga. «ag2| :)ii=;'¥2i. 01 :)fl?!?o|| g 
agd laiAig uiia:7ia3i2j aioidii gaa s^sj. 01 gf? m^oii axis afe uiiia^iB. 01 
HHdd^iasi gaiAig mi:)m s^'ss^ mimi axiEia. n=?¥o\\ nmms loss afe ais 
M. BHd^iesi s¥ ui^oiiAi n=F^m qi«uiix|si3. a^^oii gasi s^a «ag »exii a gai^i 
» ufla^iewi 3st£u. gaiAjg biid^isoj a^«st 2}oio)se g^s stasieig ysssui 

?d|S[0(. CMOS JHHISt Ajigg aopi [IllgOll. S&lg aSxllSI SjyjSjEJS SfS^llg 2f2f gJII 

21 sqesAi Bifi 4= Hfe 831. flisgga aei5tsf7i =fi?ixife oiajoii. age :>\m^°s. an 

» 4= 213) ttHSOil. mgei ^'gs IfaAia 4= 2!Q. 

s gfsoii sst e}£sia*ife. ss. »ag sae gajAis Hiid^ie. oi lajAig mia^'iasi 
aaoii 3SSI3. sag ?ii?^oii qtfu«sia asg sffe as ^um. ggjAig uud^iesi EiaoiiAi 
#ag PH?¥oii catfHHxi!Ei3. gaiAig uHa7i©2i a^^oii gas a^a #ag: sjEai a ifag & 
ESioii 3SSSEI2. gaiAiM aHd7i52i cjs a^^oii aioioi^H a^a sa^eis Bsais =?bis a 
°s. 9xtg 3fte uiia^ies Ajgsixi af3i mgoii. gx|g q isanf 4- aoi. a^e ^aas 
ESS 4- aq. 

s gfgoii ash yssi§f*ife. 2Sf. a^ sue?? aa^xiig Tin mnMm Hiia^iEtg agon aga 
aopi misoii. as sLigsi aa^^si as g,»&f8 Eies 4= ssoi. »ag g}Eai2i laa a^¥2i 
:?ia asi tfa-Aia aq. 

s Bisoii BExiisxife. SB. gajAi* Biia7iaoii saa #ag 3ii?¥2i tii^gg tag b»e 
si^ss a^m»q. sfe sag 3ii?¥2i LBspaoii aaa s?ig asisu migoii. #ag be 
sai2( gaa a^¥g aaa ^^qoii sim ssciif m. #ag 3ii=?¥s sgstfe asjj^ss 
gfws «f siq. 

S?9 1 

sag .7H?¥:'» aaa uiid^ie. oi aiidPiBsi agoii gxisia. a^i sag 3ii?¥oii qigfuaisia a 
51 afe as »qs. a^i aiid?iC2i qaoiiAi a^i «ag 3H?¥oii qiitaisiiEia. a^i uiid:'ie2i 
a^¥oii laa a^a «ag be«i. a a?! aHd^iesi qaoiiAi qa a^¥oii laa a^aa, a 

sag BE*IIS¥q2| aadSg «eiote siasqsig BEsail =puiSK)t. CMOS 3toiiq Aiiijg ? 
asite ag ^s°s sife BE^issi. 

S?tf 2 

*as :'ii?¥3( saa mid^'is. 01 BUd^iesi aaoii axiEia. a^"! ffag :'ii?¥oii aiuaaxia a 
SI afe as SMS. a:7| aiid^iesi etgoiiAi a:?l «ag Jll?¥0ll qiaraimgji. a^l Blld?IS2| 

a^¥oii gas a^a «ag besi. a a^i «ag BfE«iDii astsia. a?i aiid^ieei qg a^¥ 
di aoidgs a^a sfa«iag BEssiig ?uistot. cmos ?toiiq Aiigig ^asit ag nass stfe 

EJE^IiSSI. 

3 

gaiAIM BBdJiaoii «ag2| 3||?¥2J, 01 7l|=i»¥0l| 39301 a3| gaiAlg aiia^lSiUSi A[ 
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oloii gas s^si. 01 s¥- ui¥oii tins a^¥i ate maym. oi mmm s^iAig BHa7ie 
xhsmo| gtciigoii asiga. 3iR¥oii aitJuH^s ate ais ^us. Hiia?iB2i s¥ 
Mi¥oii/H 3ii?¥oii qigBHxiaa. ^31 s^¥oii gBS s^a »6f§ efEj^i a ^51 9^Mm mi 
d:"!©!)!! asjga. taiAiM Biid^isfHi g^^a aoioisE g^a mas^ieis ^ssms ?Hisfoi. 
CMOS JHHia Aiiag =?aefte 31s ^sss site efsais*!. 
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